Traffic signs provide drivers important information for security and efficient navigation. Automatic detection of traffic signs inevitably become more popular. In this paper, an efficient method/platform is presented to achieve automatic traffic signs detection. Gabor filter bank and BRISK descriptor are used as keypoint fusion approach for traffic sign detection. Our experiment shows that the system can achieve a high detection rate of 100% for pedestrian and bike crossing traffic signs. INTRODUCTION Traffic sign detection is a technology by which a vehicle is able to recognize the different road and traffic signs. They are used to regulate, warn, guide or inform road users. A road and traffic sign detection system could in principle be developed as part of an Intelligent Transport Systems (ITS) that continuously monitors the driver, the vehicle, and the road in order, for example, to inform the driver in time about upcoming decision points regarding navigation and potentially risky traffic situations. The identification of road signs can be carried out by two main stages: detection and recognition. In 'detection' research groups are categorised into three groups. The first group of researchers believes that traffic sign colours are important information by which traffic signs can be detected and classified. The second group believes that detection of traffic signs can be achieved by traffic sign shape only, and the third believes that colour together with shape make the backbone for any road sign detection. Thus, there are three major approaches to detecting traffic signs: detection using colour information, detection using shape information, and detection using both colour and shape information. Although traffic signs are apparent and have several obvious characteristics, some conditions may prevent driver perceiving them. For instance, at night or in bad lighting conditions drivers are less likely to notice the traffic signs. Some distracting events on road may result in a skip of signs. Moreover, sometimes only the driver himself is not able to notice the signs due to lack of concentration. Driving needs continuous processing of visual information from the road. To avoid accident, driver needs to monitor a lot of traffic signs. For this purpose traffic signs play an important role to provide information about traffic and road conditions which is necessary for a driver to accomplish a collision free driving environment.
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II . LITERATURE REVIEW
There are several methods for traffic signs detection. A brief literature review is needed in order to understand work done by various scholars in this field.
Yabuki et al. [2] proposed a method to detect the road sign by using the colour distribution of the sign in XYZ colour space. They constructed a colour similarity map from the colour distribution, which is then incorporated into the image function of an active net model. It is possible to extract the road sign when it is wrapped up in an active net.
Shadeed et al. [3] proposed an algorithm to detect road signs using the HSV and YUV colour spaces. The system is implemented in two stages. In the first stage, the RGB image is converted into YUV colour space, and a histogram of the Y channel is equalized, and then a new RGB is constructed. Colour segmentation is achieved in the second stage by converting the RGB image generated by the first stage into HSV and YUV colour spaces, and then applying a suitable value of threshold to H and UV values. Then the two results are combined by an AND operation.
Bénallal and Meunier [4] developed a computer vision system which is embedded in a car and capable of identifying road signs. Many experiments were carried out with several road signs to study the stability of colours under different illumination conditions. Segmentation is achieved by the RGB colour space. It is shown that differences between red and green and blue components respectively are high and could be used with an appropriate threshold for segmentation.
Fang et al. [5] presents human color perception where colors of traffic indication are originally chosen to help attract human attention. The algorithms developed mainly depending on hue component to localize traffic signs. Moreover, they set minimum threshold of saturation component because to ignore unsaturated pixels where hue value may not correspond to true color value. There are some more color connection algorithms to further improve performance of color feature extraction.
Loy and Barnes [6] developed a fast shape-based method for road sign detection. The method uses an extension of fast symmetry transform to detect regular polygons. It is tested on a range of sign images and it performs over 95%. The method is invariant to in-plane rotation and can be used for real time applications.
Lafuente-Arroyo et al. [7] used Support Vector Machines (SVM) to classify traffic sign shapes based on the distance of the edge of the sign from the border of the normalised image. The method achieved 82% success rate for standalone signs and 54% for occluded signs.
Yang et al. [8] aimed to deal with real-time traffic sign recognition, i.e., localizing what type of traffic sign appears in which area of an input image at a fast processing time. To achieve this goal, they first propose an extremely fast detection module, which is 20 times faster than the existing best detection module. Their detection module is based on traffic sign proposal extraction and classification built upon a color probability model and a color HOG. Then, they harvest from a convolutional neural network to further classify the detected signs into their subclasses within each superclass. Experimental results on both German and Chinese roads show that both their detection and classification methods achieve comparable performance with the state-of-the-art methods, with significantly improved computational efficiency.
III. SYSTEM DESIGN 3.1. Gabor Filter
Texture is main part of the visual world of animals and humans and they can successfully detect, differentiate, and segment texture using their visual systems. Textural properties in an image can be used to collect different information's e.g., micro-patterns like edges, lines, spots & flat areas. Majority of an intrinsic ROI do contain sturdy edges and local spatial patterns at different frequencies and specific orientations. These micro-patterns are helpful in recognition of cancerous regions in a CAD system. Gabor filters can be employed to detect these micro-patterns & this task aims to validate this research statement. A brief overview of the Gabor filters is given in the next paragraph.
Gabor filters are biologically motivated convolution kernels that have applications in the field of low level computer vision & intrinsic image processing e.g., face recognition, facial expression recognition, iris recognition, optical character recognition, vehicle detection etc. For the purpose of extraction of local pixel level and global distinct spatial textural microlevel-patterns in ROIs, directional Gabor filters with different orientations and scales thus provide powerful statistics. The general function g(x,y) of 2D (for image) Gabor filter family can be represented as a Gaussian kernel modulated by an oriented complex sinusoidal wave can be described below:
………………..(1) and
Where the σx and σy are the scaling parameters of the filter and particularly describe the neighborhood of a pixel where weighted summation takes place. W is the central frequency of the complex sinusoidal and θƐ[0,π) is the orientation of the normal to the parallel stripes of the Gabor function [9] .
A specific bank of Gabor filters contain multiple individual Gabor filters adjusted with different parameters. In this paper, different combination of Gabor filter bank e.g., a Gabor filter bank containing 6 filters (2 scales[S]×3 orientations[O]) referre to as GS2O3, 15 filters i.e., GS3O5, 24 filters i.e., GS4O6 and 40 filters i.e., GS5O8 are used with initial max frequency equal to 0.2 and initial orientation set to 0.
BRISK Descriptor
Keypoint generation plays an essential role in many applications of computer vision, such as image registration, object recognition, simultaneous localization and mapping (SLAM) and so on. The favorable feature detector, descriptor and matching strategy are always important for the fast generation of robust and distinctive keypoints. A good detector should perform well both in repeatability, distinctiveness, locality, quantity, accuracy. Moreover, it should possess the supplemental information of position, scale and orientation about keypoint with small computational cost. The detector has been investigated for a long time. Corner based keypoint, such as Harris corner detector, supplies good localization but no scale or orientation information. To provide Harris corner scale information and make it invariant to affine transformation, Blob-based features own localization, scale and orientation information simultaneously. SIFT is one of the most popular blobs detector and descriptor, but it is time and memory consuming. SURF, also based on blob feature, can be several times faster than SIFT with small performance degradation. Although being computationally intensive, SIFT and SURF are not affine invariant. MSER (Maximally Stable Extrernal Regions) is affine invariant, but not accurate in location. The feature of local image pattern is usually described with high dimensional real vectors and the similarity between two features is measured by Euclidean or Mahalanobis distance.
BRISK is a newly presented keypoint generation method, which is rotation/scale invariant. It exploits the latest fast keypoint detection method, namely AGAST, to detect keypoint in several scale spaces. Moreover, non-maxima suppression is conducted to give keypoint location and scale information. Then, BRISK determines a set of pixel pairs in the adjacent of the keypoint based on the position, scale information and constellation topology. Let A be the set of pixel pairs, …………………………….(2) N = 60 is the number of points on the constellation of BRISK. i; j is the index of point and pi; pj denotes the point pair which consist of point i and point j. R2 denotes the 2-dimensional space of image coordinates system. Then, the gradient of the keypoint is presented by the summation of intensity difference from the pixel pairs with a long distance by the following equation:
BRISK, is a binary local feature detection and description method with very high computational efficiency. The first step is to create a scale space pyramid, generally consisting of 4-layer octave images and 4-layer intra-octave images. Each octave is half-sampled from previous octave, and each intraoctave is down-sampled so that it is located between two octaves. Next, the FAST detector score s is computed at each octave and intra-octave to generate the keypoint candidates. Non-maximum suppression is then performed at each octave and intra-octave so that score s is the maximum within a 3x3 neighborhood; and score s is the largest among the scales above and below. These maxima are then interpolated using a 1D quadratic function across scale spaces and the local maximum is chosen as the scale for the feature found. Given a set of the detected keypoints, the BRISK descriptor is constructed as a binary descriptor by simple brightness comparison tests. The brightness comparison test is performed on the samples in a pattern. This pattern is defined as N equally spaced locations on circles concentric with the keypoint.
The following Figure1. Shows the traffic sign detection system. The general process for traffic sign detection is followed as described ahead. The input image is pre-processed in order to get image blurred for noise removal. Subsequently the image is subjected to the bank of Gabor filters which compute the directional response of input image at various angles. Therefore for designing traffic sign specific descriptor is easier using the Gabor filter bank. It yields a set of coordinates which are good for detecting the traffic sign in the presence of noise. BRISK keypoints also yield important features related to local feature detection and description. The keypoint level fusion gives an important traffic sign specific descriptor.
Figure 1. Proposed traffic sign detection system
We trained and tested our algorithm on a publicly-available database contains 32 images of size 360x270 pixels in PNG format, each representing a traffic scene. The images are grouped in two classes, each class corresponding to a different template traffic sign of images (bike crossing, pedestrian crossing, signs). These road signs were of three different shapes, (square, circle and equilateral triangle). 
Test results
The test result is applied to the group of 32 images which contains 16 pedestrain crossing and 16 bike class traffic signs. Table 1 . shows the detection rate for each specific classes. V. CONCLUSION In this paper, detection of traffic signs was studied. The applied method is tested with various images of pedestrian crossing and bike class. This work gives a combination of BRISK and Gabor filter based keypoint detectors for efficient detection of traffic signs like pedestrian and bikes. The Gabor filter bank yields brain's visual cortex like features for accumulating the response of brain activity due to edges. BRISK features compute local level features effectively. Thus combination of both detectors yields effective descriptor.
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